Arachidonic and palmitic acid utilization in aged rat brain areas.
We have previously demonstrated that the arachidonic acid (20:4) incorporation into brain lipids differs according to the age of the animals used and the experimental conditions adopted. These differences led to a further investigation of arachidonic acid uptake in both aged and adult rat brains, its transformation into CoA derivatives, its incorporation into diacyl-glycerols and polar lipids, and finally its oxidation to CO2. These metabolic parameters were then compared with those obtained after using the saturated fatty acid palmitate (16:0). In both cases slices or mitochondria from different brain areas of 24-month-old and 4-month-old rats were examined. The results obtained indicate that the uptake of the fatty acids into cells is not modified by age. However, the successive metabolic transformations of the acids are altered to a considerable extent. In particular, in 24-month-old animals (compared with 4-month-old rats) there is a significant decrease of 20:4 in its incorporation into lipids as well as its oxidation to CO2, while arachidonoyl-CoA content increases by about 50%. This increased amount of CoA derivative, which has a potent detergent effect, may interfere with membrane structure and affect membrane physiological functions. Furthermore, because the free arachidonate pool is maintained in a dynamic equilibrium with its esterified forms, the final result may be a perturbation of this equilibrium.